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INTRODUCTION
In Transfusion medicine the two most important blood group systems from clinical perspective are ABO and Rh blood group systems discovered in 1939 by Levine and Stetson. As the Rh system antigens are very immunogenic, once present they can produce significant Hemolytic Disease of the fetus and Newborn as well as hemolytic reactions following transfusion. 1 Today the Rh blood group system contains over 54 different antigenic specificities but D antigen is the most commonly found. Rh-positive indicates that an individual's red cells possess the D antigen and Rh-negative indicates red cells lack D antigen. 2 In humans, Rh-system is one of the most complicated blood group system genetically, its inheritance depends on a complex interplay of two closely linked genes; RHD controls the expression of D antigen while RHCE is responsible for the expression of C, c, E and e antigens. 4 The incidence of Rh negativity worldwide varies between 3%-25% and that of weak D antigen ranges from 0.2%-1%. 1 When red cells positive for weak D are transfused to a Rh negative recipient it may lead to alloimmunization to the Rh D antigen. Such blood transfusion to an already immunized individual may result in speedy RBCs destruction or Hemolytic Transfusion Reactions (HTR). 5 The current opinion is that the weak D individuals particularly the women in the child bearing age group should be considered as RhD negative if they require blood transfusion for any medical or surgical reason. There is a potential risk of antibody formation against the missing epitopes when transfused with Rh positive red cells. Alloimmunization of females with weak D while in the reproductive years of life can be life threatening and can lead to the hemolytic disease of the fetus and newborn. The most important individuals to be typed for weak D antigen are donors because if they found to have Weak D they should be labelled as Rh D positive. Studies with molecular analysis should be conducted to formulate a cost-effective national policy as the knowledge of blood group phenotype distribution in that particular population is very important for safe transfusion services. 5 The current study was conducted with the objective to determine the frequency of weak D antigen in donors coming to our blood bank so that the suggestions can be drawn. There is a strong need to formulate a national policy about performing weak D serology as a routine blood bank procedure or not and to review the literature to study the possibility of alloimmunization caused by Weak D antigen when transfused to Rh negative individuals.
MATERIALS AND METHODS
It was a cross-sectional study conducted at The Children's Hospital and Institute of Child Health, Lahore, from 1 st Jan 2015 to 30 th June, 2015.The objective of the study was to find out the frequency of Weak D antigen in Rh negative donors coming to the blood bank of The Children's hospital, Lahore and to review the importance of Weak D in terms of alloimmunization.6320 healthy donors were randomly selected. ABO and Rh-D typing was done on all the samples by commercially available anti-sera using immediate spin tube technique. All samples found Rh negative, were further processed for weak D antigen with monoclonal anti D sera by using indirect Coomb's technique. Equal volumes of 3% of washed cells and anti D sera were mixed and incubated for 45min at 37 o C.The cell button was resuspended and looked for agglutination or hemolysis. The presence of macroscopic or microscopic agglutination was recorded as Rh positive. In case there was no agglutination the mixture was washed 4 times with normal saline. After the last wash, saline was discarded and 2 drops of monoclonal, polyvalent anti human globulin was added. Macroscopic and microscopic agglutination was looked for and any agglutination at this stage was recorded as weak D antigen. Positive control (check cells i.e. washed O positive cells with diluted antiD) and negative control (washed O positive cells) were always tested.
DISCUSSION
Rh blood group system comprises of more than 54 antigens out of which five are clinically significant. The D antigen is most immunogenic making it an important part of immunohematology and transfusion practices. Rh positivity and negativity imply presence or absence of the D antigen on the surface of red blood cell. There is a lot of polymorphism in the D antigen phenotype because of variations due to deletions and missense mutations. There is an evidence to indicate that the D antigen is a mosaic of many epitopes. 5 Majority of the world population is D-positive with the approximate figures of 85% of Caucasians, 95% among Africans and over 99% of eastern Asians. 4 Depending on ethnic group about 3-25% lack Rh D antigen worldwide. The incidence of Weak D antigen is different in different geographical areas; however, in Caucasians it is found to be 0.2%-1%. 10 A study done by Urbaniak and his colleague found that frequency of Weak D antigen in Caucasians is 0.2%-1%.
11 0.3%-0.5% Indian population found to have Weak D, while incidence in Europe is 0.23%-0.5% and 3% in USA. 10 A study done by Krishna et al reported prevalence of Weak D antigen to be 0.06% in Indian population. 5 In Uttarkand northern hilly areas of India, Agarwal et al in 2013 found it to be 0.005%. 1 In Pakistani Population a study done in Lahore, Punjab found the prevalence of Rh negative to be 13.7% and among them 1% are Weak D positive and a local study done in Swat found 9.87% to be Rh negative. 10 A study done in Baqai Medical University, Karachi among 48,228 healthy donors 3375(7%) found to be Rh negative and among them, 27 donors (0.8%) were Weak D antigen positive. 3 Our study revealed that out of 6320 cases, 1224(19.4%) subjects were Rh negative and 3(0.2%) of negative subjects expressed the weak D antigen, which is consistent with the study done at The Baqai Medical University, Karachi.
Wagner et al in 1999 indicated that an amino acid change in the transmembrane and intracellular regions of the D antigen affecting its insertion and hence density on the surface of RBC is due to point mutations in the RHD gene. 7 Using flow cytometry it was established that the weak D subjects had at least ten times lower expression of the antigen as compared to D positive individuals. In contrast to the normal D+red cells which bear about 10,000 (R1r) to 30,000 (R2R2) D antigen sites per cell, Du red cells have only 300 to 9000 per cell. 
